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PENUMBUHAN LAPISAN TIPIS BARIUM FERRUM TITANAT (BFT) 
DENGAN METODE SOL GEL 
 
TIRA IKHWANI 





Lapisan  tipis  Barium Titanat  (BT)  dan  BT  doping  Ferrum  (BFT)  
telah berhasil  ditumbuhkan  menggunakan  metode  sol  gel  di  atas  substrat  
Pt/Si  yang  disiapkan dengan spin coater. Lapisan tipis BT dan BFT dibuat 
dengan jumlah lapis yaitu 3 lapis dengan variasi perbandingan persen mol 
dopan Ferrum (Fe) sebesar 1%, 3%, 5% dan 10%. Sampel lapisan tipis BT 
dan BFT dikarakterisasi menggunakan X-Ray Diffraction (XRD), Scanning 
Electron Microscopy (SEM), Atomic Force Microscopy (AFM) dan kurva 
histerisis. Hasil  karakterisasi  menggunakan  XRD menunjukkan bahwa 
seiring dengan bertambahnya variasi % mol dopan Ferrum (Fe) maka sudut 
difraksinya bergeser ke kiri (semakin kecil). Hasil penghalusan General 
Structure Analysis System (GSAS) didapatkan nilai parameter kisi a, b dan c 
mengalami perbesaran dari parameter kisi  awal. Nilai parameter kisi yang 
dihasilkan dari penghalusan software GSAS menujukkan bahwa lapisan tipis 
BT dan BFT mempunyai struktur tetragonal. Hasil pengujian menggunakan 
SEM menunjukkan ketebalan rata-rata dari lapisan tipis BT dan BFT sekitar 
350 nm. Hasil AFM menunjukkan nilai kekasaran (roughness) lapisan tipis 
BT dan BFT semakin kasar seiring bertambahnya mol  doping Fe. Lapisan 
tipis BT dan BFT merupakan bahan ferroelektrik yang ditandai dengan 
terbentuknya kurva histerisis. Hasil karakterisasi menunjukkan  bahwa  
lapisan  tipis  BT  dan BFT telah terdeposisi di atas substrat Pt/Si. 
 























































GROWTH OF BARIUM FERRUM TITANATE (BFT) THIN FILMS BY 




Department of Physics, Faculty of Mathematic and Natural Science 





Barium Titanate (BT) and Ferrum doped BT (BFT) thin films have been 
successfully grown by sol gel method on the substrates Pt / Si which were 
prepared with spin coater. The percentages of Fe variant dope were  1%, 3%, 5% 
and 10% and each sample was formed into 3 layers. The thin film samples of BT 
and BFT were characterized by X-Ray Diffraction (XRD), Scanning Electron 
Microscopy (SEM), Atomic Force Microscopy (AFM) and hysteresis curves. The 
XRD patterns showed that the peak shifted to the left with increasing Fe dopant. 
The data taken from XRD is analyzed by working General Structure Analysis 
System (GSAS), and resulting the lattice parameter of a, b and c that  having a 
magnification of the initial lattice parameter. The resulting values of the lattice 
parameter refinement software (GSAS) showed that thin layer of BT and BFT 
have  tetragonal structures. SEM images result showed the thickness averages of 
thin film were 350 nm. While the result of AFM showed roughness value of BT 
and BFT, the roughness increase with increasing Fe dopant. Thin layer of BT and 
BFT are ferroelectric material because they have formed hysteresis curves 
perfectly. The result of characterization are evidence that the BT and BFT thin 
layers have been deposited on the Pt / Si substrates. 
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Simbol Keterangan Nilai/ Satuan 
o




n Bilangan bulat (1,2,3,… dst) 
d Jarak antar bidang atom dalam kristal nm 
λ Panjang gelombang sinar-X nm 




Ps Polarisasi spontan C/cm
2
 
Pr Polarisasi remanen C/cm
2
 
Ec Medan koersif V/meter 
M Molaritas  Mol/m
3 
a,b,c Parameter kisi Angstrom  
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